Retinoic acid signaling is required for proper morphogenesis of mammary gland.
Retinoic acid (RA), a bioactive chemical compound synthesized from dietary derived vitamin A, has been successfully used as a chemopreventive and chemotherapeutic agent through the regulation of cell proliferation, differentiation, and apoptosis acting via the retinoic acid receptors. Despite two decades of research on the function of retinoic acid, the physiological role of RA in mammary gland development is still not well characterized. In this report, we demonstrate that RA is required for proper morphogenesis of mouse mammary gland in a novel transgenic mouse model system. It was found that inhibition of RA signaling in vivo leads to excessive mammary ductal morphogenesis through upregulation of cyclin D1 and MMP-3 expression. Furthermore, we show that the transgene-induced excessive branching morphogenesis could be reversed by treatment with RA, demonstrating the direct physiological effect of RA signaling in vivo. In addition, we demonstrate that excessive branching morphogenesis in the transgenic mammary gland are cell-autonomous and do not require stromal signals within the transgenic mammary gland. Finally, we provide evidence suggesting that retinoic acid signaling is required for appropriate mammary gland differentiation. Collectively, our data indicate for the first time that retinoic acid signaling is required to maintain the homeostasis of mammary gland morphogenesis.